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▼Basic research into clinical and therapeutical problems of
nervous pathways requires increasingly differentiated in-
formation about detailed structures. Light microscopical
devices commonly in use do not allow good simultanous
discrimination between myelin sheaths, intracellular space
of Schwann cells, or interstitial structures and especially
between different fibre types (Ref. 1). However, automatic
detection by image analysis is often necessary for statistical
validation of results (Ref. 2). Discrimination procedures ap-
plied to images obtained by conventional light microscop-
ical techniques often fail. In particular, small nerve fibres
cannot be detected reliably (Ref. 3). These features can be
detected by evaluation of extensive areas by transmission
electron microscopy but this is very expensive. Reflection
contrast microscopy (RCM) achieves better resolution than
conventional light microscopy (Ref. 4, 5, 6). Furthermore,
images obtained by RCM have an intense contrast and are
thus very suitable for automatic image analysis (Ref. 7).
Therefore, we sought to adapt this procedure to histology
of neural tissues.
This tip describes a method to investigate fixed periph-
eral nervous tissue by means of RCM. We found that RCM
applied on highly osmificated (by the OTOTO method)
(Ref. 8, 9, 10) and subsequently counter-stained specimens:
reveals images of useful magnification (>×3000; Fig. 1b);
provides an intense contrast which is beneficial for image
analysis;
selectively depicts osmiphilic structures, especially myelin
sheaths;
is suitable for large areas of interest (Fig. 1a);
can reliably detect small nerve fibres;
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Table 1. Recipe of Tyrode solution
Compound Amount
NaCl 8.00 g
KCl 0.20 g
MgCl2 0.10 g
NaHCO3 1.00 g
CaCl2 0.20 g
NaH2PO4 0.05 g
Glucose 1.00 g
Distilled water to 1000 ml
can be combined with other light-microscopical
techniques.
Procedure
1. Fix nerves in 2.3% glutardialdehyde (immersion).
2. Pos-tfix tissues in 2.0% OsO4 in an appropriate buffer
(e.g. 0.2 M phosphate/saccharose pH 7,4) for 2 h.
3. Rinse specimen in buffer 5 times over 15 minutes.
4. Incubate nerves for 10 min in saturated aqueous thio-
carbohydrazide (Sigma) solution [1% (w/w) and fil-
tered].
5. Wash samples 5 times in distilled water.
6. Treat once more with 2.0% OsO4 for 1 h.
7. Rinse once again in buffer.
8. Return tissues to the thiocarbohydrazide solution for
10 min.
9. Wash once more in distilled water.
10. Incubate with 2.0% OsO4 (see step 2) for about 1 h to
finish the osmification procedure.
11. Transfer to Tyrode solution (Table 1) for 1 h.
12. Continue with 50% ethanol for 30 min.
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FIGURE 1. Epon section (0.1 µm) of a rat sciatic nerve after fixation in glutardialdehyde and OTOTO post-fixation. Counterstaining was performed
with a mixture of methylene blue and azur II. Sections were viewed using a Diavert (Leica Mikroskopie) light microscope fitted with reflection contrast
equipment; (a) a, axon; m, myelin sheath; u, unmyelinated fibres; S. Schwann Cell; bar = 10 µm. (b) Bar = 3 µm.
13. Treat samples for at least 45 min with a solution of
5.3 g phosphorwolfram acid and 33.3 ml 8% uranyl
acetate in 500 ml 75% ethanol.
14. Complete preparation and embedding in epon as usual.
15. Cut ultrathin sections (0.1 µm).
16. Stain the sections with a mixture of methylene blue
and azur II according to Richardson (Ref. 11).
Sections were viewed using a Diavert (Leica Mikroskopie)
light microscope fitted with reflection contrast equipment
(Ref. 12). The high contrast enabled structures such as
the myelin sheaths to be identified by image analysis de-
vices without any further image processing. This is facil-
itated by the phenomenon of differential spectral shift
which is caused by the combination of different sub-
strates and the staining procedure described above. The
red−green reflections of myelin sheaths in particular can
be discriminated against all other structures, by using the
red−green−blue (RGB) channels. Thus, this technique is
a reasonable method for investigations on peripheral ner-
vous tissue, for example morphological or morphometrical
problems in different neurological diseases.
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